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Holoprosencephaly (HPE ; 1/16.000 live births ; 1/250 conceptuses) is a common developmenta defect
that involves both the forebrain and the face. Clinical expressivity is variable, ranging from a single
cerebral ventricle and cyclopiato clinically symptom-free obligated carriersin familial HPE. The disease
is genetically heterogeneous but additional environmental agents also participate in its etiology.

In 1996, before the identification of HPE genes, we conducted an epidemiological study* from 258 HPE
records with a segregation analysis involving 79 families with nonsyndromic and nonchromosoma HPE.
The proportion of sporadic cases was estimated 68% and the prediction of the recurrent risk after an
isolated case 14%.

Our study now includes 126 unrelated nonchromosomal HPE cases (76 typical HPE, 25 atypical cases,
25 polymalformative cases). We provide clinical data regarding the subgroup of typical HPE. 35% were
familia cases. Other brain malformations were associated with HPE in 23 cases, especially hypoplastic
cerebellar vermis (10) and neural tube defects (9). We report 21 novel heterozygous mutations (16% of
all cases, 25% of typical HPE cases), 12 in Sonic hedgehog gene (SHH)?, 5in ZIC2°, 3in SIX3*, and 1 in
TGIF. Ten mutations were found in familial cases whereas 11 mutations were identified in apparently
sporadic cases. Origina phenotypes associated with a mutation have been noticed: isolated cleft lip and
palate, abnormalities of the pituitary gland and the corpus callosum, colobomatous microphthalmia and
brachymetacarpia, choana stenosis, without HPE. This study confirms the great diversity of phenotypes
in HPE families and the genetic heterogeneity of the disease.

References :

1) S ODENT, B. LE MAREC, A. MUNNICH, M. LE MERRER, C. BONAITI-PELLIE
Segregation analysis in nonsyndromic holoprosencephaly
Am. J. Med. Gen,, 1998, 77 : 139-143

2) D. BONNEAU, M. MARECHAUD, S. ODENT, I. PIEGAY, A. GODARD, P. AMATI,
Heterotaxy-Neural Tube defect and holoprosencencephay occuring independantly in two sib
fetuses
Am. J. Med. Gen., 1999, 84 : 373-376

3 S. ODENT, T. ATTIE-BITTACH, M. BLAYAU, M. MATHIEU, J AUGE, A.L.
DELEZOIDE, J.Y. LE GALL, B. LE MAREC, A; MUNNICH, V. DAVID and M. VEKEMANS
Expression of the Sonic hedgehog (SHH) gene during early human development and phenotypic
expression of new mutations causing holoprosencephaly
Hum.Mol.Genet., 1999, 8 (9) : 1683-1689

4) L. PASQUIER, C. DUBOURG, M. BLAYAU, L. LAZARO, B. LE MAREC, V. DAVID and S.
ODENT
A new mutation in the six-domain of SIX3 gene causes holoprosencephaly
Eur. J. Hum. Genet., 2000, 8, 797-800

5)

L.Y. BROWN, S. ODENT, V. DAVID, M. BLAYAU, C. DUBOURG, C.APACIK, M. DELGADO,
B.D. HALL, JF. REYNOLDS, A. SOMMER, D. WIECZOREK, S.A. BROWN and M. MUENKE
Holoprosencephaly due to mutations in ZIC2: Further definition of the spectrum of mutations and
phenotypes; recurrence of an alanine tract expansion mutation.

Hum.Mol.Genet, 2001, 10, 791-796



6) M. GERARD-BLANLUET, C. DANAN, M. SINICO, F. LELONG, E. BORGHI, G. DASSIEU, JC.
JANAUD, S. ODENT, F. ENCHA-RAZAVI

Mosaic Trisomy 9 syndrome with lobar holoprosencephaly; case report and review of brain
malformations associated with trisomy 9

Am.JMed.Genet., in press



